The association between asthma and obesity is becoming increasingly established but the mechanism that might explain the observed differences in asthma severity, control and quality of life between obese and non-obese adult asthmatics is not clear. The purpose of this study was: 1) to determine asthma severity, control and quality of life in obese asthmatics and 2) to explore, according to the body mass index (BMI), the systemic inflammatory state of asthmatic people. Materials and Methods: A cross-sectional study was conducted between 2009 and 2010. Two hundred adult asthmatic patients were included. Data analysis consisted of univariate analysis with chi-square comparison test followed by a multivariate logistic regression. Results: Obesity worsens the severity of asthma. This finding was more strongly observed among women than men. Obesity and overweight are associated with a poorer control of asthma. According to BMI, obese asthmatics had 6 times more frequent emergency visits, 5 times more frequent hospitalizations for asthma related complaints, increased missed work days and greater dose of inhaled corticosteroids (1025µg/day vs. 759µg/day of beclometasone equivalent). Mean serum level of C-reactive protein (CRP) and leptin was significantly correlated with asthma severity based on GINA classification (5.75 vs. 2.81 mg/l; 20.5 vs. 5.38 ng/ml; respectively). Conclusion: In summary, it appears that obesity is significantly associated with a greater asthma severity and a poorer asthma control and quality of life. Chronic systemic inflammation state may explain the relationship between obesity and asthma.
INTRODUCTION
Asthma and obesity are both chronic diseases constituting important health problems worldwide. Their prevalence has widely increased over the past decade.
Asthma currently affects over 3.24% of men and 3.82 % of women in Tunisia (1) . The prevalence of obesity is 14.2% (2) . Many studies have confirmed the positive association between body mass index (BMI) and asthma (3) (4) (5) . Thus, obesity might be associated with greater prevalence of asthma. Some studies suggest that asthma, in obese subjects, may have a particular phenotype. Therefore, obesity could contribute to greater severity of asthma and its poorer control.
Although the association of asthma with obesity is becoming increasingly established, the mechanism that might explain the observed differences in asthma severity, control and quality of life between obese and non-obese
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Tanaffos 2012; 11 (1) : [38] [39] [40] [41] [42] [43] subjects is not clear. In recent studies, authors have reported that obesity promotes a systemic inflammatory state that could contribute to the increase of asthma severity and its poor control.
The purpose of this study was: 1)to determine whether obesity contributes to a worse asthma severity, control and quality of life in adult Tunisian population with asthma and 2) to explore, according to the BMI, the systemic inflammatory state in asthmatic people. A total of 200 adult asthmatic patients were included in this study. Understudy subjects were aged 18 years or older and met GINA criteria for more than one year.
MATERIALS AND METHODS
Subjects, who were pregnant, had any additional respiratory disease or asthma exacerbation ≤ 4 weeks were excluded from the study. 
Statistical Analysis
All analyses were performed using SPSS software. We Table 1 .
Analysis of BMI categories showed that obese subjects were mostly female, non smoker, had no job and had higher prevalence of comorbidities.
The asthma characteristics are summarized in Tables 2   and 3 . Concerning the disease severity, 16 (8%) had intermittent asthma, 65 (32%) had mild persistent asthma, 91 (45.5 %) had moderate persistent asthma and 28 (14 %) had severe persistent asthma. The univariate analysis showed that obesity and overweight were associated with a higher GINA severity classification, lower GINA control classification and poorer quality of life (AQVAT score of more than 6). FEV1, FVC and FEV1/FVC were significantly lower in the obese group.
Based on BMI, the onset of asthma was later in the obese group, with less atopy, more frequent emergency visits and hospitalizations for asthma related complaints in the year preceding enrollment, increased missed work days and greater dose of inhaled corticosteroids (ICS).
BMI and inflammatory parameters:
Mean serum levels of CRP and leptin were significantly higher in the obese subjects (Figures 1 and 2 ). (Figures 3 and 4) .
The multivariable logistic regression showed that obese subjects were significantly more likely to have a more severe asthma. After adjustment for age, smoking status, gender and co-morbidities, the odds ratio of the correlation between obesity and asthma severity was 6.1 (95% CI 2.4-15.2; p< 0.001).
The association between obesity and asthma severity among women also revealed a statistically significant difference (OR 11.2; 95% CI 2.9-42.4; p= 0.001) but, there was no such correlation among men (OR 0.7; 95% CI 3-51; p=0.98). Also, the multivariate analysis showed a significant correlation between obesity and worse asthma control using the GINA classification (OR 20; 95% CI 7.5-53). 
DISCUSSION
The results of the present study showed that in adult asthmatics of Tunisian population, a higher BMI was associated with worse severity, control and quality of life.
To our knowledge, this is the first study to find a concomitant relationship between BMI and asthma severity, control and quality of life.
Obesity and Asthma Severity
Tanaffos 2012; 11 (1) : [38] [39] [40] [41] [42] [43] While the majority of studies support an association between obesity and asthma severity in children, the literature examining obesity and asthma severity in adults remains controversial. In agreement with our results, indicating that obese subjects have more severe asthma than non obese subjects, Taylor et al. (5) found a significant association between the increase of BMI and the worsening of asthma severity in 3,095 asthmatics. Contrarily, other studies have failed to demonstrate such association between obesity and asthma severity (7, 8) . In a study similar to the present investigation, 200 adult asthmatic patients were evaluated (7). The authors found no correlation between obesity and asthma severity (7).
Similarly, Lavoie et al. (8) demonstrated no relationship
between BMI and asthma severity. Certain differences between our study and that of those authors (7, 8) can partially be explained as follows: the prevalence of obesity among asthmatics (8) was lower than that observed in our study (25% vs 30%) whereas the prevalence of smoking (7) was greater (35% vs 21.5%).
The present study revealed significant sex differences in the relationship between BMI and asthma severity which is consistent with the results of other studies (8) (9) (10) (11) .
Thus, in these studies, when the group of asthmatics was divided according to gender, this association was found among women but not among men. On the contrary, Lavoie (8) observed no sex difference in the relationship between BMI and asthma severity. This finding is consistent with the results of many studies (8, (12) (13) (14) (15) (16) .
Previous studies had reported that obesity worsens asthma control. Lavoie (8) in his study on 382 adults found that patients with higher BMI scored higher in asthma control questionnaire (ACQ) independent of their age and sex. Our study approved this finding, and found similar (21) showed that the blood level of leptin was correlated with asthma severity.
In the present study, we found that leptin and CRP levels were higher among obese subjects particularly in women which was in accord with other studies (22) . This finding could explain the sex differences in the relationship between obesity and asthma revealed in our study and in many other researches.
In summary, it appears that obesity is significantly associated with a greater asthma severity and poorer asthma control and quality of life. Chronic systemic inflammation state may explain the relationship between
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Tanaffos 2012; 11 (1) : [38] [39] [40] [41] [42] [43] obesity and asthma. Dietary modification and weight loss must be considered for overweight and obese asthmatics because it may help to achieve a better health status and improve asthma related quality of life.
